What is the uncertainty in MODIS aerosol optical depth in the vicinity of clouds ? 
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& Per-pixel Retrieval Exercise 2 : Investigating Reflectance “Sorting” 


Uncertainty in Clear and Cloudy Areas 
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+ Here we examine 
AOD Difference Histogram AOD retrieved from 
Filtered (C6_AOD) 
vs. Unfiltered 
reflectance 

| + AOD difference in (i) 
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EE does not represent per-retrieval uncertainty satires: “Then haraeniall lines 
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* For retrievals that are biased high compared to 
AERONET, here we aim to closely examine the 
contribution of biases due to presence of clouds —‘Izana OCTOBER | | overpass. Different symbols are 
and per-pixel retrieval uncertainty 0.0 used for different stations in a 
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Approach * When compared to ground-based AERONET sun-photometers, —_— ile ini 
clearly the performance of the algorithm is different over 

* We calculate the per-pixel retrieval uncertainty from different regions and seasons Cloud Pixel Distance Reflectance vs Cloud Pixel Distance 
a) Atmospheric correction * For most data-points within the EE envelope (dashed lines), Reflectance (856 nm) 
b) Variability in reflectance in 10 km retrieval area the uncertainty is within EE of retrievals over ocean a Ee 
c) Aerosol model assumption * For retrievals with high uncertainty, the AERONET AOD 0.0583 | 0.0579 | 0.0579 
d) Surface albedo standard deviation is also large in many cases and there are OOS LOOSEN NOOSE 
e) Cloud contamination or enhanced radiation in exceptions to this too — -—— ——-- 

vicinity of clouds * For outliers, the per-pixel uncertainty is no necessarily large — 0.0561 | 0.0559] 0.0559 


lets take a close look at an outlier below 


+ Closely examining reflectance statistics of reflectance near and far from 
clouds 


* Our aim is to quantify the uncertainty in retrieved 
AOD due to as many different sources as we can and = 2 
identify the relatively dominant source of uncertainty (elfolerom@olate-laaliareualelam eciers) + Filtering out 865 nm reflectance (gray dots in [b]) yields similar mean 
in AOD retrieval 


reflectance when atleast 10 pixels away from clouds 


Aerosol Optical Depth Good Pixel, Cloudy Good Pixel, Clear Bad Pixel, Cloudy 
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Per-Pixel Retrieval Uncertainty 


Comparing AOD Uncertainty 


0.05; 100 S0EV Good Pixel, Cloudy 
0.04 WS Error * Looking at histograms of few pixels with good and bad AOD 
REF_SDEV 5 retrievals, shows that 
GAS Error + Dust seen around the Dakar station a , F z 
0.03 x pernicieaiamaiadarenere: * Reflectance histogram of Clear-sky pixels is guassian > same 
Ohare means in table above 
* ‘ + MODIS AOD retrieval is of 
opt Ne 0.02) ' Low Quality (QA=0) * Reflectance histogram of Cloudy pixels is skewed > filter cut- 
u v on ee ee off will govern high / low bias in AOD 
fy) Nes ot "tg * Uncertainty value suggests Precise but Inaccurate / Baised retrieval ? Clouds? 
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Figure 1 Using Jacobian approach to estimate each of four contamination from our retrievals ? 
sources of uncertainty for all retrieved pixels in the example ‘ . a 
MODIS granule shown at left. Schematic of One MODIS Granule * We have characterized AOD uncertainty at 


+ We have observations at 500 m, & 550 nm, due to standard deviation of 
+ Distance of every 500m pixel from a cloud ' ' 5 
a iB reflectance in 10 km retrieval region, 
the following calcul: timate cloud : 
Mee eitello wing sical ation Salestimateion uncertainty related to gas (H,O , 03) 
absorption , surface albedo , and aerosol 


10: ALL pixels used in C6 models 
720: pixels with cloud pixel distance > 20 (1 km 


ayay) * The uncertainty in retrieved AOD seems to lie 
Hypothesis : within the estimated over ocean error 
envelope of +(0.03+10%) 


From the above results we find that, 


contamination 


* Uncertainty is a function of retrieved AOD. 


* Uncertainty from error in ancillary data / gas 
absorption correction is lowest here 


*Uncertainty from surface albedo 
approximation is nearly double that from 
standard deviation of reflectance within 10 km 
retrieval region 


* Compared to C6 AOD, a retrieval omitting 
«Largest uncertainty in over Ocean AOD M foie Salat 
- P h; io ne Exercise 1 : Results observations in the vicinity of clouds ($ 1 km) 
retrieval comes from the multiple solutions is biased by about + 0.05 


that yield an acceptable retrieval (See Fig 1) plane kes 
AOD_20PixAway - C6AOD * For homogeneous aerosol distribution, clear- 


If C6 AOD retrieval has cloud contamination : 


720 - 70 = Negative * Regions between broken clouds tend to have 


higher uncertainty 


Using Cloud Pixel Distance 


0.20 4 sky retrievals show near zero bias 
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